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INFLATOR 

Field of the Invention 

The present invention relates to an apparatus for 

helping to protect an occupant of a vehicle. More 
5 specifically, the present invention relates to an 

inflator that provides inflation fluid for inflating an 
inflatable vehicle occupant protection device. 

Background of the Invention 

It is known to inflate an inflatable vehicle 
10 occupant protection device to help protect a vehicle 

occupant in the event of a vehicle collision. One 
particular type of inflatable vehicle occupant 
protection device is a inflatable curtain that inflates 
from the roof of the vehicle downward inside the 
15 passenger compartment between a vehicle occupant and 

the side structure of the vehicle in the event of a 
side impact or rollover. A known inflatable curtain is 
inflated from a deflated condition by inflation fluid 
directed from an inflator to the inflatable curtain 
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through a fill tube. A filter may be provided to 
filter particulates from the inflation fluid provided 
by the inflator. 

Summary of the Inve ntion 

The present invention relates to an inflator that 
includes a structure that defines a first chamber and a 
second chamber. The first chamber contains a volume of 
fluid under pressure and the second chamber is in fluid 
communication with an outlet passage for directing 
fluid from the inflator. The inflator also includes a 
closure member openable to release the fluid to flow 
out of the first chamber. An initiator is actuatable 
to open the closure member. The inflator further 
includes a filter disposed in the second chamber. The 
fluid is directed from the first chamber into the 
second chamber and through the filter into the outlet 
passage upon opening of the closure member. 

The present invention also relates to an inflator 
actuatable to provide inflation fluid for inflating an 
inflatable vehicle occupant protection device. The 
inflator includes a container portion comprising a 
first chamber for containing a volume of inflation 
fluid under pressure. A closure member is openable to 
release the inflation fluid to flow out of said first 



chamber. The inflator also includes an output portion 
for directing the inflation fluid into the inflatable 
vehicle occupant protection device. The output portion 
comprises a second chamber into which the inflation 
fluid is directed from the first chamber and an outlet 
passage through which the inflation fluid is directed 
from the second chamber into the inflatable vehicle 
occupant protection device. The inflator also includes 
a filter disposed in the second chamber. The inflation 
fluid is directed from the first chamber into the 
second and through the filter into the outlet passage 
upon opening of the closure member. The inflator 
further includes an initiator actuatable to open the 
closure member. The initiator is disposed in the first 
chamber and engages a first portion of the filter. A 
second portion of the filter engages a surface in the 
second chamber. The initiator is urged against the 
first portion which urges the second portion against 
the surface to clamp the filter in the chamber between 
the initiator and the surface. 

The present invention further relates to an 
inflator actuatable to provide inflation fluid for 
inflating an inflatable vehicle occupant protection 
device. The inflator includes container means 



comprising a first chamber for containing a volume of 
inflation fluid under pressure . The container means 
includes a closure member openable to release the 
inflation fluid to flow out of the first chamber. 
Initiator means is actuatable to open the closure 
member. The inflator also includes output means for 
directing the inflation fluid into the inflatable 
vehicle occupant protection device. The output means 
comprises a second chamber into which the inflation 
fluid is directed from the first chamber and an outlet 
passage through which the inflation fluid is directed 
from the second chamber into the inflatable vehicle 
occupant protection device. The inflator further 
includes filter means disposed in the second chamber 
between the initiator means and a surface of the output 
means. A portion of the output means is deformed onto 
the initiator means to urge the initiator means into 
the second chamber to clamp the filter means between 
the initiator means and the surface of the output 
means. The inflation fluid is directed from the first 
chamber into the second chamber and through the filter 
means into the outlet passage upon opening of the 
closure member. 



-5- 

The present invention still further relates to an 
apparatus for helping to protect an occupant of a 
vehicle that has a side structure. The apparatus 
includes an inflatable vehicle occupant protection 
device that is inflatable between the side structure of 
the vehicle and a vehicle occupant, A container stores 
inflation fluid under pressure for inflating the 
inflatable vehicle occupant protection device. A 
closure member is openable to release the inflation 
fluid to flow from the container. Output means 
includes a chamber into which the inflation fluid flows 
from the container when the closure member is ruptured. 
The output means further includes an outlet passage 
through which the inflation flows from the chamber 
toward the inflatable vehicle occupant protection 
device. An initiator is actuatable to rupture the 
closure member. A filter is disposed in the chamber. 
The inflation fluid is directed from the container into 
the chamber and through the filter into the outlet 
passage upon opening of the closure member. 

Brief Description of the Drawings 

The foregoing and other features of the present 

invention will become apparent to one skilled in the 
art to which the present invention relates upon 



consideration of the following description of the 
invention with reference to the accompanying drawings, 
in which: 

Fig. 1 is a schematic illustration of an apparatus 
for helping to protect an occupant of a vehicle, 
according to the present invention; 

Fig. 2 is an enlarged sectional view of an 
inflator portion of the apparatus of Fig. 1; 

Fig. 3 is an exploded view, partially in section, 
of the inflator of Fig. 2; and 

Fig. 4 is an enlarged perspective view of a 
portion of the inflator of Fig. 2. 

Description of a Preferred Embodiment 

The present invention relates to an apparatus for 

helping to protect an occupant of a vehicle. In 
particular, the present invention relates to an 
inflator for providing inflation fluid for inflating an 
inflatable vehicle occupant protection device, such as 
an inflatable curtain. Representative of the present 
invention, Fig. 1 illustrates schematically an 
apparatus 10 for helping to protect an occupant of a 
vehicle 12 . 

In the illustrated embodiment, the apparatus 10 
comprises an inflatable vehicle occupant protection 



device in the form of a inflatable curtain 14 . The 
apparatus 10 of the present invention could, however, 
comprise an inflatable vehicle occupant protection 
device having an alternative form. For example, the 
apparatus 10 may comprise an inflatable front impact 
air bag (driver side or passenger side) , a side impact 
air bag (door, seat, or floor mounted) , or an 
inflatable knee bolster. 

The inflatable curtain 14 is mounted adjacent the 
side structure 16 and a roof 18 of the vehicle 12 . A 
fill tube 20 extends into the inflatable curtain 14. 
An inflator 22 is actuatable to provide inflation fluid 
for inflating the inflatable curtain 14 . The inflator 
22, when actuated, directs inflation fluid into the 
fill tube 20, which directs inflation fluid into the 
inflatable curtain 14 to inflate the curtain. The 
inflatable curtain 14 is inflated from a deflated and 
stowed condition (not shown) to an inflated condition, 
as illustrated in Fig. 1. In its inflated condition, 
the inflatable curtain 14 is positioned between the 
side structure 16 of the vehicle 12 and a vehicle 
occupant . 

The vehicle 12 includes a sensor 24 for sensing 
the occurrence of an event for which inflation of the 
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inflatable curtain 14 is desired, such as a side impact 
to the vehicle and/or a vehicle rollover. The sensor 
24 is operable, upon sensing the occurrence of such an 
event, to provide an electric signal via means 26, such 
5 as lead wires, to actuate the inflator 22. 

Referring to Figs. 2 and 3, inflator 22 has a 
generally cylindrical and elongate configuration and 
includes a container 3 0 and an end cap 32. The end cap 
32 is affixed to an open first end portion 34 of the 

10 container 30 by friction welding. The end cap 32 

could, however, be connected to the container 3 0 in any 
manner known in the art, such as using laser welds, 
brazing or screw threads. 

The end cap 32 (Figs. 2 and 3) of the inflator 22 

15 includes an axially extending side wall 70 centered on 

a longitudinal central axis 44 of the inflator 22. The 
end cap 32 has a generally cylindrical outer surface 
78 . An axial bore 82 extends along the axis 44 and 
through the end cap 32 along its length from a first 

2 0 end surface 72 to an opposite second end surface 84 of 

the end cap. The axial bore 82 has a diameter that 
varies along the length of the end cap 32 . The side 
wall 70 thus has a thickness that varies along the 
length of the end cap 32. 



Inflation fluid outlet passages 76 are formed in 
an annular array in the side wall 70 of the end cap 32. 
The flow area, number and/or configuration of the 
outlet passages 76 may be selected to restrict or 
otherwise control the flow of the inflation fluid into 
the inflatable curtain 14 (Fig. 1) through the fill 
tube 20. The fill tube 20 is connected in a known 
manner to the end cap 32, as illustrated schematically 
in Fig. 1. 

The end cap 3 2 (Figs. 2 and 3) includes a surface 
68 that extends generally parallel to the first and 
second end surfaces 72 and 84 . A rupturable closure 
member 90, such as a burst disk, is centered on the 
axis 44 . The closure member 90 has a central dome- 
shaped first portion 92 and a ring-shaped second 
portion 94 that encircles the first portion. The 
second portion 94 extends radially from the first 
portion 92 and is affixed to the surface 68 of the end 
cap 32 by a laser weld 96. The closure member 90 
could, however, be connected to the surface 68 in any 
manner well known in the art, such as by brazing, 
projection welding or electron beam welding. 

A second chamber 80, formed in the axial bore 82 
of the end cap 32, is centered on the axis 44 and 



extends axially in the end cap from the first end 
surface 72 to the closure member 90. The outlet 
passages 76 provide fluid conductivity from the second 
chamber 80 through the side wall 70 of the end cap 32. 
The portion of the side wall 7 0 extending between the 
closure member 90 and the second end surface 84 helps 
define an end chamber 86 of the end cap 32 . 

The container 3 0 has a cylindrical configuration 
including an axially extending cylindrical side wall 
40. The side wall 40 has a cylindrical inner surface 
42 centered on the axis 44 of the inflator 22. A 
second end portion 4 6 of the container is closed by a 
domed end wall 48. 

In the assembled condition of the container 3 0 and 
end cap 32, the second end surface 84 of the end cap is 
fixed to an annular end surface 88 of the container in 
the manner specified above. In this assembled 
condition, the end chamber 86 of the end cap 32, in 
combination with the side wall 40 and end wall 48 of 
the container 30, comprise structure that defines a 
first chamber 50 of the inflator 22. The domed portion 
92 of the closure member 90 is presented facing 
concavely toward the first chamber 50 and convexly 
toward the second chamber 80. The closure member 90 



blocks inflation fluid from flowing from the first 
chamber 5 0 into the second chamber 80. 

The inflator 22 comprises what is referred to in 
the art as a stored gas inflator, which may also be 
referred to as a cold gas inflator, in which the first 
chamber 50 contains inflation fluid stored under 
pressure. The stored inflation fluid may have a 
variety of compositions. For example, the inflation 
fluid may include inert gasses such as helium, 
nitrogen, argon, or combinations thereof. 
Characteristic of stored gas inflators, the inflator 22 
is free from pyrotechnic material for providing 
additional inflation fluid, adding heat to the stored 
inflation fluid, or otherwise augmenting the stored 
inflation fluid. 

The apparatus 10 includes an initiator 100 for 
rupturing the closure member 90. The initiator 100 may 
have any construction suitable for rupturing the 
closure member 90. The initiator 100 illustrated in 
Figs. 2 and 3 is illustrative of one such construction. 

The initiator 100 is centered on the axis 44 and 
supported by the end cap 32. The initiator 100 
includes a base portion 102 and a cap portion 104, each 
of which is centered on the axis 44. A f rusto-conical 
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flange portion 108 is positioned between the base 
portion 102 and the cap portion 104 and tapers radially 
inward from the base portion to the cap portion. The 
base portion 102 forms an annular rim 106 that extends 
perpendicular to the axis 44 and engages the first end 
surface 72 of the end cap 32. The cap portion 104 
extends from the base portion 102 into the second 
chamber 80 of the end cap 32. 

The cap portion 104 contains a pyrotechnic 
material (not shown) . A pair of connector pins 110 
extend from an end of the initiator 100 opposite the 
cap portion 104. The lead wires 26 (see Fig. 1) are 
connectable to the connector pins 110 and thus 
operatively connect the initiator 100 to the sensor 24. 

The inflator 22 includes a filter 130 centered on 
the axis 44 and supported in the second chamber 8 0 of 
the end cap 32. Referring to Fig. 2-4, the filter 130 
of the illustrated embodiment includes a ring-shaped 
top wall 132, a ring-shaped bottom wall 134, and a 
cylindrical side wall 13 6 that extends between the top 
and bottom walls. The side wall 136 defines a 
cylindrical space 13 8 that extends from the top wall 
132 to the bottom wall 134. The top wall 132, bottom 
wall 134 and side wall 136 are centered on the axis 44 



when the inflator 22 is assembled. Each of the top 
wall 132 and bottom wall 134 has an inside diameter and 
an outside diameter. The side wall 136 has an inside 
diameter that coincides generally with the inside 
diameters of the top and bottom walls 132 and 134. 

The side wall 136 includes a plurality of 
apertures 14 0 that extend through the side wall from an 
inner surface 142 to an outer surface 144 of the side 
wall. The number, size, and spacing of the apertures 
140, as well as the size of the filter 130 (e.g., 
diameter and length) may be altered to provide a 
desired effective flow area and a desired degree of 
filtration. Although the apertures 140 are illustrated 
as having a generally cylindrical configuration, the 
apertures could have any desired shape suited for 
producing the desired filtering effect. 

There are a variety of filter types that may be 
incorporated into the filter 13 0 of the present 
invention*. For example, the filter 13 0 may comprise an 
expanded metal filter, a perforated sheet filter, a 
wire mesh filter, a wire fabric filter, or a woven wire 
filter. The filter 130 may be constructed using a 
variety of materials, such as carbon steel, stainless 
steel, zinc and its alloys, aluminum and its alloys, 
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magnesium and its alloys, ceramics, and plastics (e.g., 
reinforced plastics) . As a further example, the filter 
13 0 could be constructed of any suitable rigid 
material, such as metals, metal alloys, plastics, 
composites, or combinations thereof. The filter 130 
may be formed using a variety of fabricating 
techniques, such as machining, stamping, forging, 
casting, impacting, or extrusion. The top wall 13 2, 
bottom wall 134, and side wall 136 may be constructed 
as a single piece of material or may be constructed as 
separate pieces of material that are connected, e.g., 
by welding, to form the filter 130. 

The end cap 32 includes an annular rim portion 120 
that extends from the first end surface 72 . Referring 
to Fig. 3, prior to assembly of the inflator 22, the 
rim portion 120 projects from the first end surface 72 
in a direction generally parallel to the axis 44. To 
assemble the inflator 22, the filter 130 is moved along 
the axis 44 and inserted in the second chamber 80 such 
that the bottom wall 134 engages an annular shoulder 
150 formed on the side wall 70. 

Next, the initiator 100 is moved along the axis 44 
and inserted in the second chamber 8 0 such that the rim 
portion 106 engages the first end surface 72 of the end 



cap 32. While this occurs, the flanged portion 108 
engages the filter 130 at or near the intersection of 
the top wall 132 and the side wall 136 of the filter. 
The cap portion 104 is thus disposed in the cylindrical 
space 138 defined by the side wall 136 of the filter 
130. The rim portion 120 is then crimped around the 
base portion 102 of the initiator 100 to hold or clamp 
the initiator against the first end surface 72. 
Alternatively, the initiator 98 may be welded to the 
end cap 32 to retain the initiator and the filter 130 

in the end cap. 

Advantageously, the filter 13 0 is clamped in the 
second chamber 80 between the shoulder portion 150 of 
the end cap 32 and the flange portion 108 of the 
initiator 100. This eliminates the need to provide a 
filter, separate from the inflator 22, that is 
connected or otherwise positioned externally of the 
inflator 22. According to the present invention, the 
filter 13 0 forms a component assembled with the end cap 
3 2 and thereby becomes an integral component of the 
assembled inflator 22. 

Upon receiving of an electric signal from the 
sensor 24, the initiator 100 is actuated in a known 
manner. Upon actuation of the initiator 100, the 
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pyrotechnic material in the cap portion 104 is ignited, 
which causes the cap portion to rupture. Ignition of 
the pyrotechnic material creates forces that act on the 
dome-shaped first portion 92 of the closure member 90, 
5 causing the closure member to rupture. 

The pyrotechnic material of the initiator 100 is 
solely for providing a means for rupturing the closure 
member 90. The pyrotechnic material of the initiator 
100 does not provide a significant amount of additional 

10 inflation fluid and does not heat or otherwise augment 

the stored inflation fluid. The stored inflation fluid 
is sufficient by itself to inflate the inflatable 
curtain and maintain the curtain in an inflated 
condition for the desired duration. 

15 Rupture of the closure member 90 permits flow of 

the inflation fluid from the first chamber 50 of the 
container 3 0 into the second chamber 8 0 of the end cap 
32. The inflation fluid passes through the apertures 
140 in the side wall of the filter 130 and exits the 

20 end cap 32 through the outlet passages 76. The filter 

13 0 helps prevent particulates resulting from actuation 
of the initiator 100, such as combustion byproducts and 
pieces of the ruptured end cap, from escaping the 
inflator 22. The particulates filtered by the filter 
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13 0 are of a size predetermined by the construction of 
the filter. 

From the above description of the invention, those 
skilled in the art will perceive improvements, changes 
and modifications. For example, although the inflator 
has been illustrated herein as a stored gas inflator, 
the filter configuration of the present invention could 
be applied to alternative inflator types, such as 
pyrotechnic, augmented, and hybrid. Such improvements, 
changes and modifications within the skill of the art 
are intended to be covered by the appended claims. 



